The cytosolic chaperonin CCT associates to cytoplasmic microtubular structures during mammalian spermiogenesis and to heterochromatin in germline and somatic cells.
Spermiogenesis, the haploid phase of spermatogenesis, is characterised by a dramatic cytodifferentiation of spermatids. The two major steps, nuclear shaping and cytoplasmic reorganisation of the organelles, rely on an extensive remodelling of the microtubule cytoskeleton. Folding of alpha- and beta-tubulin is mediated by the cytoplasmic chaperonin containing TCP-1 (CCT), highly expressed in testis. We studied CCT cellular distribution throughout spermatogenesis by immunofluorescence and immunoelectron microscopy. We unveil two main cytoplasmic localisations for CCT: at the centrosome and at the microtubules of the manchette, a structure unique to male germ cells. Both structures are essential for spermatid differentiation and may require CCT function. Although CCT is essentially cytoplasmic, a few reports suggest that a subset may have a nuclear localisation. We demonstrate that in the nucleus of germline and somatic cells, part of CCT associates to heterochromatin. In interphase cells, CCT seems generally confined to constitutive heterochromatin. Nevertheless, in condensing nucleus of future spermatozoon, it is also associated with chromatin undergoing compaction. Finally, in fully-condensed mitotic chromosomes, CCT is located all along the chromosomes. Our finding that CCT is associated with constitutive heterochromatin and to compacting chromatin raises the possibility that it may be implicated in maintenance and remodelling of heterochromatin.